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PROBLEM TO BE SOLVED: To supply air having the amount according to the 
opening of a throttle valve to respective injectors by making an air 
passage for air assist in relation to the injectors of respective 
cylinders have the short distance to the injectors and have a simple 
structure. 

SOLUTION: In an engine 1, throttle valves 7 and air assist-type fuel 
injectors 8 are installed on each cylinder. An air passage 9 for 
supplying air for air assist in relation to the fuel injectors 8 is 





(57) Abstract: 



formed as one common passage and communicates with respective intake 
passages 3 of respective cylinders through check valves on the 
downstream side of the throttle valves 7. 
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CLAIMS 
[Claim (s)] 

[Claim 1] The fuel-injection type multiple cylinder engine with which 
the air duct for supplying the air for the Ayr assistance to each fuel 
injector is formed as one common path, and all are characterized by 
being open for free passage through a check valve by the downstream of a 
throttle valve to each inhalation-of-air path of each gas column in the 
multiple cylinder engine with which the throttle valve and Ayr assistant 



type fuel injector is installed for every gas column, respectively. 
[Claim 2] The fuel-injection type multiple cylinder engine according to 
claim 1 with which the air duct for the Ayr assistance is characterized 
by being installed in one to the cylinder head. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-injection- 
type multiple cylinder engine with which the throttle valve and Ayr 
assistant type fuel injector is installed for every gas column, 
respectively. 
[0002] 

[Description of the Prior Art] Especially in the fuel-injection-type 
multiple cylinder engine with which the fuel injector is installed for 
every gas column, in order to reduce HC corresponding to strengthening 
of emission control, a thing called the so-called Ayr assistant type 
which atomized the fuel injected from each injector to inhalation air of 
fuel injector is used from the former by supplying air to each fuel 
injector from the air duct for the Ayr assistance. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way, in the 
conventional fuel-injection-type multiple cylinder engine which used the 
fuel injector above Ayr assistant type When a throttle valve is 
installed for every gas column Since the air for the Ayr assistance 
supplied to each injector is led even to the injector from the 
inhalation-of-air path of the upstream rather than each throttle valve, 
The distance of an air duct until it results in each injector becomes 



long, an air duct will become complicated, and there is a problem that a 
manufacturing cost becomes high or fuel consumption gets worse. 
[0004] Moreover, since the air for the Ayr assistance will flow too much 
mostly in the time of an idle by drawing the air for the Ayr assistance 
from the inhalation-of-air path of the upstream rather than the throttle 
valve, it is necessary for the air duct for the Ayr assistance to 
prepare a control valve, and the structure of this air duct will become 
still more complicated. 
[0005] 

[Means for Solving the Problem] In order that this invention may solve 
the above-mentioned technical problem, as indicated to above-mentioned 
claim 1 In the multiple cylinder engine with which the throttle valve 
and Ayr assistant type fuel injector is installed for every gas column, 
respectively The air duct for supplying the air for the Ayr assistance 
to each fuel injector is formed as one common path, and receives each 
inhalation-of-air path of each gas column. All by the downstream of a 
throttle valve It is characterized by being open for free passage 
through a check valve. 

[0006] Moreover, in such a fuel-injection type multiple cylinder engine, 
as indicated to above-mentioned claim 2, the air duct for the Ayr 
assistance is characterized by being installed in one to the cylinder 
head. 
[0007] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the 
fuel-injection type multiple cylinder engine of this invention is 
explained based on a drawing. 

[0008] Drawing 1 is what shows the outline of the whole engine 
concerning 1 operation gestalt of this invention. An engine 1 In the 
combustion chamber 2 of each gas column which is the fuel-injection type 
gasoline engine of a four-cycle 4-cylinder, and was formed in the engine 
The inhalation-of-air path 3 and the flueway 4 are connected to each, 
and after inhalation air and the gaseous mixture of an injection fuel 
are inhaled in a combustion chamber 2 from the inhalation-of-air path 3 
one by one, are lit with an ignition plug (not shown) in a combustion 
chamber 2 and burn for every gas column, they are discharged by the 
flueway 4 as exhaust gas. 

[0009] After the throttle valve 7 is installed in each inhalation-of-air 
path 3 which extends in the combustion chamber 2 of each gas column 
every inhalation-of-air path 3 from the air cleaner 6 following an inlet 
5, respectively, being introduced from an inlet 5 and passing an air 
cleaner 6, as for the inhalation air which branches and flows to each 



inhalation-of-air path 3, the amount of inhalation into the combustion 
chamber 2 of each gas column is controlled by closing motion of each 
throttle valve 7. 

[0010] Moreover, rather than the throttle valve 7, the injector 8 for 
injecting a fuel to the inhalation air introduced into a combustion 
chamber 2 on a lower stream of a river is installed, respectively, and 
the air duct 9 for supplying the air for the Ayr assistance used in 
order to atomize the fuel injected is installed in each inhalation-of- 
air path 3 as one common path common to each injector 8 to each injector 
8. 

[0011] After the fuel injected from each injector 5 one by one according 
to each gas column by that cause to each inhalation air by which the 
flow rate was controlled by closing motion of each throttle valve 7 is 
atomized by each with the air for the Ayr assistance supplied from the 
air duct 6, the gaseous mixture is inhaled in the combustion chamber 2 
of each gas column one by one. 

[0012] The exhaust gas by which each flueways 4 which discharge exhaust 
gas from the combustion chamber 2 of each gas column have gathered to 
one flueway 10 in which the catalyst and the silencer (neither is 
illustrated) were formed on the way, and sequential discharge is carried 
out from the combustion chamber 2 of each gas column is emitted into 
atmospheric air through a flueway 10 from each flueway 4. 
[0013] Drawing 2 is what shows the concrete structure about a part for a 
breath cylinder part of the above fuel-injection type 4-cylinder engines. 
In each gas column of an engine A combustion chamber 2 is formed by the 
inf erior-surface-of-tongue crevice of the cylinder head 11, the cylinder 
bore of a cylinder block 12, and the top face of a piston 13 also in the 
any. Suction-port 3a and exhaust air port 4a which carry out opening are 
formed in the cylinder head 11, and the exhaust air bulb 16 is formed 
for the intake valve 15 in the combustion chamber 2 to combustion 
chamber side opening of exhaust air port 4a to combustion chamber side 
opening of suction-port 3a, respectively. 

[0014] Inlet-pipe 3b equipped with the throttle valve 7 is connected to 
the inhalation-of-air upstream of suction-port 3a, it connects with 
inlet-pipe 3c prolonged from an air cleaner 6, and the inhalation-of-air 
path 3 of each gas column is all constituted by the inhalation-of-air 
upstream of this inlet-pipe 3b by these inlet pipes 3b and 3c and 
suction-port 3a. 

[0015] To suction-port 3a used as the inhalation-of-air downstream of 
the inhalation-of-air path 3 from an air cleaner 6 to a combustion 
chamber 2, it is fixed to the cylinder head 11, and is arranged, and the 



fuel feeding pipe 17 common to the injector 8 of each gas column is 
connected with the back end (edge of a nozzle side and the opposite 
side) of an injector 8 so that an injector 8 may inject a fuel toward 
the valve face of an intake valve 15. 

[0016] In order to atomize further the fuel injected from an injector 8 
to such an injector 8, the air duct 9 for the Ayr assistance for 
supplying air is installed in this injection fuel in one to the cylinder 
head 11 by the path formation member 19. 

[0017] To each injector 8 of each gas column, this air duct 9 is formed 
over each gas column as one common path, to each inhalation-of-air path 
3 of each gas column, is the part of suction-port 3a which is an 
inhalation-of-air downstream, and is opened for free passage by each 
through the check valve 20 rather than the throttle valve 7. 
[0018] In the fuel-injection type multiple cylinder engine 1 of this 
operation gestalt which has the above structures, as shown in drawing 3 , 
it will follow on sequential closing motion of the intake valve 15 of 
each gas column being carried out at the predetermined spacing, and the 
pressure in each suction-port 3a of each gas column (negative pressure) 
will change with operations of an engine a lot according to closing 
motion of the intake valve 15 for every gas column, respectively within 
the limits of 1 cycle (while 720 degrees whenever [ crank angle ] 
progresses) . 

[0019] On the other hand, since this air duct 9 is opening the pressure 
in the air duct 9 used as the common path of each gas column for free 
passage to suction-port 3a of all gas columns through a check valve 20, 
respectively, by sequential shift, the air of which suction-port 3a in a 
comparatively high pressure (negative pressure is small) condition will 
be supplied in an air duct 9, and is not changing not much a lot within 
the limits of 1 cycle. 

[0020] Therefore, when a fuel is injected from an injector 8 in each gas 
column, since the pressure in suction-port 3a is low in the anaphase 
like an inhalation-of-air line, in the gas column concerned, the air 
according to the differential pressure in an air duct 9 and the suction- 
port 3a concerned will be supplied from an air duct 9 to the injector 8 
of the gas column concerned. 

[0021] According to the fuel-injection type multiple cylinder engine 1 
of these above operation gestalten, the air duct 9 for the Ayr 
assistance which supplies the air for atomizing an injection fuel to 
each injector 8 is the thing of the structure where the distance to each 
injector 8 is short, and very easy. 

[0022] Especially, in this operation gestalt, since the air duct 9 is 



installed in one to the cylinder head 11 by the path formation member 19, 
the air duct 9 is formed in the compact condition to the engine. 
[0023] Moreover, at the time of an idle and moderation, as shown in 
drawing 5 , when the air for the Ayr assistance is drawn from the 
upstream rather than the throttle valve 7, since the differential 
pressure in suction-port 3a and an air duct 9 becomes large too much and 
the air for the Ayr assistance will flow too much mostly, it is 
necessary [ it ] for the air duct 9 for the Ayr assistance to form a 
control valve 21. 

[0024] On the other hand, with this operation gestalt, since the air for 
the Ayr assistance is drawn from the downstream rather than the throttle 
valve 7 as shown in drawing 4 , the air of the amount according to the 
opening of a throttle valve 7 can be supplied to an injector 8 only by 
forming the mere check valve 20 in an air duct 9, without it seeming 
that a control valve is prepared for the pressure in an air duct 9 in an 
air duct 9 according to the pressure in suction-port 3a. 
[0025] 

[Effect of the Invention] The air of the amount according to the opening 
of a throttle valve can be supplied to each injector, without preparing 
a control valve etc. in this air duct, while being able to lower the 
manufacturing cost of the part concerned and being able to prevent 
aggravation of the fuel consumption by complication of the part 
concerned, since according to the fuel-injection type multiple cylinder 
engine of this invention which was explained above the air duct for the 
Ayr assistance to the injector of each gas column has a short distance 
to an injector and becomes the thing of easy structure. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the outline of the whole engine 
about 1 operation gestalt of the fuel-injection type multiple cylinder 
engine of this invention. 

[Drawing 2] Important section drawing of longitudinal section for a 
breath cylinder part in the operation gestalt shown in drawing 1 . 
[Drawing 3] The explanatory view showing the condition of the allobar in 
the suction port of each gas column under the 1 cycle operation, and the 
allobar in the air duct for the Ayr assistance about the engine of the 
operation gestalt shown in drawing 1 . 

[Drawing 4] The approximate account Fig. about a part for a breath 
cylinder part of the fuel-injection type multiple cylinder engine of 
this invention. 

[Drawing 5] The approximate account Fig. about a part for a breath 
cylinder part of the conventional fuel-injection type multiple cylinder 
engine. 

[Description of Notations] 

I Fuel-Injection Type Multiple Cylinder Engine 
3 Inhalation-of-Air Path 

7 Throttle Valve 

8 Fuel Injector 

9 Air Duct (for Ayr Assistance) 

II Cylinder Head 
20 Check Valve 
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DRAWINGS 



[Drawing 3] 
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